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Abstract | 


PROBLEM TO BE SOLVED: To efficiently decompose and treat fluorine compounds containing | 
only fluorine as halogen such as CF4 and C2 F6 . i 
SOLUTION: In the method for decomposing and treating fluorine-containing compounds, gas 1 
flow consisting of fluorine compounds containing only fluorine as halogen is brought into contact 1 
with an Al-containing catalyst such as a catalyst consisting of Al and Ni, Al and Zn, Al and Ti at 1 
about 200-800 deg.C in the existence of steam and fluorine contained in the gas flow and 1 
fluorine contained in gas flow is converted into hydrogen fluoride. Further, the device for | 
decomposing and treating the fluorine-containing compounds is equipped with a reactor 15 filled 1 
with the catalyst 14 containing Al. a water adding vessel in which steam is added to gas flow I 
containing a compound consisting of fluorine and one of carbon, sulfur and nitrogen treated in | 
the reactor 15 and a heating means consisting of a preheater 12 and a heater 13 by which one 1 
hand of the catalyst 14 filled in the reactor 15 and the gas flow containing fluorine compounds 1 1 
introduced into the reactor 15 is heated at such temperature that the fluorine compounds 1 are 1 
hydrolyzed. 
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*U2 0 0~8 0 0"C«iaSTSM$-t*-TBfrtS;tfXtS + OD 

tJ;tf;^a£S:. A 1 Zn, Ni, Ti, Fe. S 

n, Co. Zr. Ce, S i xyrp t ® ^.Stfn 

^«fi£-r-5fie^i-*i&fiE^i-^3S0DSEft:#nfeii«A 1 tftSro 
^ft:^!^*#tr::tf:^iiS*iCF4 , chFj. c^Fs, c 

jFg, C^Fg, C.Fi^OU^y ym<t-^<^<D(}^U< 

iz%~:f3lBLUH F i fr »®t- -5 t ^^mt-t^ y^m 

6 «:S0j<i:S03W;:J>?S< <i:fc-;5St/tHF<^:^C^^•«?f 
S d t t:^wit-r^ y y m^mit-^«^»(D^m9!km^m. 

^-r^:^y.m^NFi ^ofji^yym<t-^^i^s^, m 

NFa S:NOiNOji:NjO«/i>;^C< ifc-^^SO^HF 

umms: ^^ayytLTyym^^^myym^m 

I<J2 0 0-8 0 0t:co?a^T-igftt$-tJ-TWiB;y7,ijS4'« 
yyMit-^m^ iuAz^m Lxyy -f b^K* tefb L . <7) 

^r' >'ft^i^ Un *^^-r S is!) ffl f -5 fi4(« T- S o 

[W*3S 1 0] gfi^^g (CiJCiT. Alt. Zn, N 
i, Ti, Fe. Sn. Co, Zr, Ce, S i SC/P 



1 :M (M«Zn. Ni, Ti. Fe, Sn. Co. Z 
r, Ce, S I<Z)i^^t< ttj 1 O) ©i^^Jt*<A 1 
0~9 9^;;P%T. M*<5 0~ 1 t;i/%-C*-5diS-4$ 

limmi 1] 18*311 Otcte®©MSStc;fetiT. MIC 
SSrO.l ~2 0a*%^tfC:<!:^&t#Si<!:-r-57>>3g# 

C»*«l 2] i»*:Sl Ofctge<Dfi4!«lc*5ViT. Stria 

^^m^&^^mno^mim^i'^itA i tm<D^^t(D 
^'tmt^<Diiimxw^-t^ z. t. =^<^miiT^y y 

tp tA'^'btj.o, PtSrO.i ~2a*?5-§-trc:t$^<# 

lit. eSfSli»c^3«$nfeMi«SUtg5Sl£:S{c®A$ 
ti^yym^l:-k<^-^^iJy.tik<D'prji<iih~:^>S:yym 
it-&mf)mA<i^m l ^ -5 isg * xmm-r -a fee* © jip^^ 
g:.*: <&is;ife d t ^wwLtt^ y y m^^it-^m<Di^m 

Rft^^<^mmizm^ft^^jzomm-^tifz:ti7.m'S:yKxm 
ifrsfeJ6wg^:^f x?fej^«<&<»Afe d i: t -rs y 

[0 0 0 1] 

[^Mos•rsa^f^^)•s] ^^aM\t. cf,, c,f,. 

S Fe, NF,t£ii<O^OiZ/\ay>iiVXyym^'Sm 

^zfiz'ii-mmm^mtzm-r^, 

[0 0 0 2] 

mm(Ot^m CF^, C,Fs, SF^, NFj^cfOJ: 

izmm^nxif^^. l^^l. dn^,(o<^»«^^4ncS!t 

feo 

[0 0 0 3] CF4. CjF„ SFs. NFj/jifCD*';^ 
«. 5>^t«fi)cJEi)c^J-<i:LT7-;/*(F)Sr#<^^rLTti 

-5. yym\t-r^x<D7im(D'px^-:>hhm^^i±mi()^ 

fe. i^?aT-c^^)-fi?S*S(i^fi£-r-S)7-yft7K*/j:i:W^X 
iz^^mm^iPA(Dm-Bi^&A^:k^<, M<iDU^m!&M:^ 

mmi.\,^(Di)m^X'h^, 

[0 0 0 4] 6^mmm:)3miz\.x, igft, sig^n-:?:? 
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m<D^mm^&i>. ^fz. 1 0 0 ox:iB:<-cmmr^tz 

CO 0 0 5] ADy>-ft;^!^(7)^3-^g4JK(c-3t,iT. cin 
it'^<&i^mLrzt^^o^^\t'PU\.K !ffM^3-66388 

/jrl/itSBai^nTlri-So Chem.Lett. (1989)pp. 19 

01 -1904ICS«£^nTI/»^i5IC. RIll^e>«, Fe,Oj 
/SttMSrffl^^TC FC- 1 4 (CF<) i£-*D7K^J-/»f 
SCi:i£IS*fc*«. ^^^Litc*iofc. ADy>tLT7 

M¥7-ii6466 ^ii^ffin. y yitTi^fi^mmmmm'ftm^ 
^u^^Mmim^^tzm*m^^tix'.^^mstT-&^, 

[0 0 0 6] 

4. CjFs. SFj, NFj^^CifOJc^lC/NDy^tbT 
CO 0 0 7] 

mm^m^-r^fztf)<Dm^i *ieHj#f,«, cf^. 

CjF,. SF,. NFj/d:<h'(D<J;'5f'/NDy>tbT7-;/ 

mx'Sbv. ^rz»m:fi:^'p(D^'k^tf7.{z^^mm(Dm 

[0 0 0 8] ip-^. /\ayyiiLxy ym<D^^^m 
L. e^-^^^M^. mm:si.zfmm*^'E>mi>tnrz7tmt 

Ajx-u^Mt^tm2 0 0-8 0 ovx-mm^itrnt^yy 

^y yit7Kmtz&it-r?>:^mi:M.^^tzLrz. 

[0 0 0 9] ?Sf^;^X-C*^C F, , Cj F8^?a5.fc p {C 

A D y > i b T :7 ^©^5^ ^^^-r -5 /-N o y >ft^#, 

m.^^^&cDm^-'yymo^^m-A-'ib^'f'ff^titi^ 
^<^:^^^fi?L;^c^i. ■ttAt^ttHiO^mtaLx^ntbxmf'^ 
[0 0 10] :^f^m(D$^Mitr^y ym^t-^mt, /\d 

y>tLxyym(D^^^^-r^/\ntr>'ff^!i^X'$> 



•5. ■ft^i^w^ses^^^.iibTts. mm. 

CHF,. CH,Fj, CHjF. C^Fe. CjHFs. C, 
H2F4. CjHjFj. C,H,F,. CjHjF. CjF,. C 
HjOCFjCF,, C,Fg. CsFg. S F^, N F,^T 

[0 0 11] *^BJ©7 5/m<b^^^i-/S5ag;&ffilrfe(,i 
T«, A 1 Sr■^^TfJ:-5®«^Srffl^>-5. A 1 itmit^Oi 
mX'M^^<btl^o A 1 tt*3ffiTffll.i-5C:t*iT?$-5*«. 
■^•(DtSdWc:. Zn. Ni, Ti, Fe, Sn, Pt, C 

0, Zr. Ce, S i Op-5Wi!^;5:< <i:fc— fiE^J-tSia^ 

[0 0 12] bT!j^S;Jt<^«. 

mizj^-:>xm^^^m\±m^wtz-rzLiz7i)iX'^i>:iiii:M. 

lULtz, 

[0013] Alt. Zn, Ni. Ti, Fe, Sn, 
Pt, Co, Zr, Ce. S I 05*.0i>;ic< <t fc— JSE 

'^(Dmm'pxit. AHSAijO,. ^rzitmmvrz^tm 
0Si^iim-^mm<D^mx'WiE-r^o zn, ni. t 

1. Fe, Sn, Co. Zr, Ce, S Htm^t^, * 
^cliA 1 i(©«^gE{l2#I«tt§gtri^?if -5. c:tie.«3Dtt 
mX'ii. Al :M(=Zn. Ni. Ti. Fe. Sn. 
Co, Zr, Ce, S i C0{p-fj.< i:t> 1 •::>) (Dm^fttii^ 
A 1 /4^5 0~9 9^r;i/%TM*^5 0—1 ^rJUJiTfe*;! 
i:*W*LVi. Sfc«A 1 <hP t A^?>;^c^Mj«{C*5tiT 
«. PtSrO.l ~2w t %-&Wr^Cli*««=Sbt». 
A 1 EA^1-co^tDfi£^<73fi^fi}|B^Hf^(c-r -5 d i (C J; o 

[0 0 14] :Bt'iM!aE*^Srf#-5(-«Mi«'f'©A 1 jO, 
©^SSfkSrWlftiJ-rSdt^iWjsiT^O, N-i. ZnTii' 
i£-^WLTN i A 1 j04, Z n A 1 jO^^cifODi-plC. 
^iDLfc&^^^J-iA 1 t^1t^gE{t;i^ft-r-5C:i:*iS 

ftnf so^j!jD;^ffii:LT«, mmmm^ 

x^iEL. mm(om^m^im^m^^-r^, soma 
0.1-2 oaa%3!)<iff^ 

[0 0 15] *5£BJ©5i-«iiiS;&teT-ti. CF4, Cj 

Ftfj.iz<Dyymit-^m^^ts:»xm'p\zmmt:mmL 

TfeJ:<.i. ^)-M:^:^'*'(©CO;^!:t'©Sf{bS;SlC^-5c:i 
[0 0 16] y ymit^m(D^mKlt(DrzmW}UKFB\Z 
[0 0 17] 



(4) 



^mW- 1 1 - 7 0 3 2 2 



CF4+ 2 HjO — COj+4HF 
CjF5+ 3 HjO— CO + COj + 
CHFj+HjO — CO + 3HF 

[0 0 18] ^im-r^ii=-m%(r>m\t, ^m.'t^yymt 

CO 0 1 9] 7-y9SYk-&ig5*J!ja*»/s-rs5*£;ias«. 
0 o~8 0 ccjo^jif^bvi, mmtyymiiyi^m*^ 

Kit-iKS.\t. *«35 0 o~8 0 ord^if^Lv^. cniWi 

i^O-^*»?;0. 1~1 Ovol% fr-5C:t/iiWSb<. 
$SfCiffSL<ttO. l~3vol%-C^)^. S;^c:. ^fs^ji 
iSli. 1 0 Olf^~ 1 0, 0 0 0 SB?75W*b<. ^e. 
(CjffSU<(±l 0 0«^~3, 0 0 0 SB#T*S. ^rs^ 
jia^ (h-O \iRlt^t3XWim (ml/h) /M<«S (ml) 

[0 0 2 0] :^mM\zjz^yymit^m'9i-miiB:myjmz 

r:t75iMSLti. 7JU*'J<hLTtt. *lE^t:^;i^v"^ A 

(0 0 2 1 ] *^?gcDM4»^iiM-rsfc«<5©A 1 mmt 

[0 0 2 2] *^igG)M!«€:lfi?S[-rSfc*©&ffl#^PE 



••• (SCI) 

6HF - (^2) 

••• (JC3) 

[0 0 2 3] *^?«roM!«ro§?ififetta^©ffl!iSE<^S3g 
[0 0 2 4] *^aj{C:fcttSM!««. -ewSSSt 

nmrj.izsmz^^\::,^M<D:^^^mmx'^^. -t 
CO 0 2 5] *%?^coj!as^ft<&*js-r-5fc*t'deffl^ 

wt)<DT'J;t>d<. ^^■«P*fiX:tfX<hLTHF;tti:(Ojgl:&tt 

mi9,i^iz<f,^^nxs.ft^^^mis.-r^^x$>^. 

[0 0 2 6] *^l^roiai31^ffiSr*if£-r*it*(r<£ffl$ 
^^b-^!^ ® iga? ^ Pai-r * ^ X L 

w]tEMm^^2 0 o~8 0 ox^cDm.mx-mM^'^^rztb 
iz(i!>rj.< iz^—:fj^t5am-r^^Wc. mtiy^mit-t^i 

iNO. NO2«?Wg*SE{b#jc0-gRt7-yft:7K^<»:<& 

mnmit<^. ^mmitmt:^mmuiz\z^-:>x®m-ti> 

[0 0 2 7] gE^<Di^«#:l«'v:*:^Bj,^)7.;,^^t:^#i 

<t-&^<Dm^y.y^ y\z^mi'. 7timn.^mm\^xi}am 
fz, :^%B^<Dmm±i^&^^^\t—^^h7yi7mizmm. 

mfs.ii^^m-r^m^7^^mm^m^\zmmhx^ii 

sfc. %m.mi^^i^m.\.x%^\^^: 
[0 0 2 8] ^mm(Dy ymit'^m<D»mmm:^mz^ 

CO 0 2 9] yymit^m^m:fiy^^mw-r^^-^^ ^ 
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CO 0 3 0] *^§g«7-yS{k^<^®5j-^fiaa:;?ft«. 

[0 0 3 1] y •ymit-^<^<D^m\t7icmn.i:(DS.miZ^ 
[0 0 3 2] 

[0 0 3 3] SUi, ¥^^^X-y5^>fyig-Cffll>-5Jg 
[0 0 3 4] X->5^>i/XST(i, «JILfcX>:/^>i/ 

>'N*F*g*N2 2-egSiL. /\n-ti'>it'^<^<Dmm.^Si.%iz 

[0 0 3 5] c:cDg^aj;yxfcS^3<&^iaLCF, ;^t<h* 

ST-«. s:i£::tfx5$:. ^mmmi. ooo«b$ (^r^i 

jSa^ (h-i) =Sf&^X«tS (ml/'h) /MtS* (m 
1) ) ro^^T-A 1 *^A.T-i^£SM!«t*1]2 0 0-8 0 

(i. ^m^7.6\Z7ii7i)^y.-:fU-:^n. ^m:^:^<^<om 

iiz^Am^^tirzmii7.8iimnizmtii^n^, 



iif»m= 1 - 



[0 0 4 1] £iTf:±t2^{!t:(C*t>TI«^tC«LfcSM 

[0 0 4 2] MiSl : rtjfl5©'<--7-1' H*^^*^ 1 2 Ot; 
T-2BtrBlS;jaiL;t. c:(D^jSt»*2 0 0 3 0 O'er 

0.5 mmmi$.L, ^^izmi$.mm^7 o ox:iz^if2 
mrBmis.Lrz. ^^n^j^^^^sicA^a. sookgf 
/cmi<Dl^tJX'E.l^^^^ml.rz. ts.m&'&BW. isi'^^^-tt 

bTO. 5 - Imm ieSi:LTia^lC«U^c. %e£^(Ofl!fi 



fi, 5 <i:»^;tf7. 6 SrFlD (Flame Ionization 

Detector OB§l5;) D-7 h-^/^ 7, TCD (Ttierm 

alConductivity Detector ffiSSW ^7.^7 a-^ hifyy 

■5. 

[0 0 3 6] 0 1 0 IC. *^HJroMSSIM«-CBJS:^ 
X-y^>;yxSd^^co:7>y3g^t^i^^7.tt. Anx 
yu- 1 0-C*:*«xyu-^n. :tfXtt>©S i F4 ^© 

^^fl& 1 1 ^-effiss^txfc* 7 tA<^»iSg 1 2 rtTt- 
i'-l 3t3±0jEinl*$tl-2)J:'5tC7ioTtri-5. SlSSl 
5«A 1 *^trfi4!«l 4<&^«bfcfec^T-*.5, X. E 

j^;iii sro^isiz. Tko;!;:/^-^!^ 1 e^^T-sj^ai 
*1 75:t;f7K07.yu-^gl 8 ^««19* 
■&t;«P;tf7,iJti*ffi 2 0<&ll^Tti-5. «^:tfJ7.8«yD7 
— 2 1 (C<i;»3§IA^n. SEtt»^*9 tt>J?>:7'2 2-C§l*^n 

[0 0 3 7] (sjg^sj 1 ) :^mmm\t.. ^myvm<t^ 
m6^mmm<Dm^^^-<tzm-r;hi>. 

[0 0 3 8] m.m.Q Q%&.±(DCtFi^X\Z-^%^miS!i 

^c. *^^«ifie7KS:i^0. 2nil/ininTfRl£:l=±SP's-7'f 

:^f;^*coCjFs^^«*<30.5%T'*t>;t. crosiCrtfx 

(«i:^rBljSi2. 0 0 0 S^-C^M^iS-fc. 
[0 0 3 9] ^^51=1*1*1^3 2niiii®-1'>n^.;i'SOS*£; 

fi y y itti)l -> A ICA' 
^U>i9'^-fr, ^^(CMmLZt. CjFeCO^/B^li. F 

\u^ysi7u-^\-^yy, TCDiJ7.i7u-^hif^y\z 

[0 0 4 0] 

[&1] 



X 1 o 0 



mi) 



[0 0 4 3] M4g2 ; rfjiECD'<- V-f ht»*i£ 1 2 Or 

T mFemisiLfc. c:co^/s«)*2 0 0 gi-. mm.m.^ 

67Kfni!^8 5. 3 8 g ^?gA^b;t7K^?e!<&^»pL. rgi^ 
Lfc. mm'^. 2 5 0~3 0 0*CT-*t)2B$rBmjSlb. 7 
0 0"CT'2B#FB^^fi£Ufc. m^^»hX 
0. 5 - Imm n.%t\^XUmz^htz, ^fii.Mk<r>mki&. 
B)c«M^tfcT A 1 : Z n = 9 1 : 9 Tfeo 
tz, Z.<Dmmt, Aimtm. Zn^{k<feWt5*MrZn 
A 1 iO^<Dn^mit<^=^'^tS. 
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[0 0 4 4] mms : insR<o^--^'f h^.i 2 oxzx-i 
mmn.m\^rz, c«s:i@i*»*2 0 0 gfc. mm--y^)u 
6 7Kio#i5 0. 9 9 g trmA^LtcT^mi&^mmh. mm 

mm'lk. 2 5 0 — 3 0 0'CT-*U2 8$rBl^filL, 7 

0 o'CT2^r«iMfi£b;t, m0s.!^^mn. ssv^^i-ttbT 

fiJctiM^JtTA 1 : N i = 9 1 : 9. T^o 

fc. :i<Dmm\t. A 1 ^{t:#i. N i mm. n i a 1 , 

CO 0 4 5] n&m4 ; TfrlRW'^-vr HJ^Jl^^Sr 1 2 Ot: 
■Cl^PBl^aibfe, c:o^jSI^»*3 0 0 gl;, 5^SE:^<y 
'irjl' 6 TKSit) 1 2 5 . 0 4 g L/c7K^?gSr^iD 

b. mmi^fz, mms:. 2 5 o~3 0 o'c-e^?j2B#rBm 

iSL, 7 0 0*C-C2P$Fflj^^bfc, «i^ife^fc«^55i. |$t,i 
^J-ttLTO. 5 - Imm iKSt LTlSI^(C#tLfc. ^fiK^t 
<DM<«Jflfi£(4IR^^tfc-CA 1 : N i = 9 1 : 9 

C:oM!«(i. AlSEftife). N i g!'fb'^&tXN 

1 A 1 tO.om-^mm^^ts. 

[0 0 4 6] mms ; misw^-v-f h-j»*s: 1 2 or 

5^^>^fSe3 5 4. 4 g 4M7k*?J3 0 0 g^^jDD^tAt 
e/lMbit. ?gM^. 2 5 0~3 0 O'CTiSIJ SBtrsl^j® 
U, 7 0 0'C-e2PtrB^j^fiKL^. iSl/i^J- 
ttbXO. 5 - Imin JfeSi: LTISil(c#tLfco 
MUm.0S.\tm^itt;A-l : T i = 9 1 : 9 (=EJl'%) T 

[0 0 4 7] mme : TfTiso'^-V'f 1 2 or 

T'lB#ra^JtgLfc, C«KjgH!»5S2 0 0 gtC, 5gS!^9 

^Kiai^i 1 5. 9 5g '&m*^Ltz7iimmt:mi}aL. mm 
i.fc. mm^. 2 5 0-3 0 o'c-e*i)2P*rBi$tiisiL. 7 

0 0'CT2B#ftmfiKLfc. :te^i)cife<&*»^. l^tirW-ltLT 
0. 5 - 1mm sfegtUTIii^fc^L^. ^fiEf^CDMSK^t 
fi£Ji^^tb-eA 1 : Fe = 9 1 : 9 

[0 0 4 8] fi4S«7 ; rUigO'^-v-f hf^^'^ 1 2 or 
TmPBi^*IL;t, c:<o^jgit»5S2 0 0 g{r, ffifbH- 
-r-rTkfti^ 9 5 . 4 3 g b;t7K^f£^^J!jDb, 

To.5-imm mmtLxtAmiz^Lfz, ^mk(DMm 

SagicfS/^^ltTA 1 : Sn = 9 1 : 9 i^EJUX) Tfeo 

[0 0 4 9] mms ; misco^-v-f h*»ji^$r 1 2 or 

T-mrBl^jltbAc:. c:(D^jbl*»*2 0 0 gfC. S^-hD 

i^7>z>p t (]\) m^mm (p tmm4. 5w t 

%) 2 2. 2 g^|iE*2 0 OmlTfg-IRLAcTK^jK^i^AD 
L. rIMLfco rg^i^. 2 5 0-3 0 0rT'*>J2P5rBl$£ 

JSL. 7 0 orT2P$rBmj*L;t. mfS.m^mvi'. 

^i-ttLTO. 5- Imm ^'#iLT«SS^l3«Lfc. ^fig^ 

(DMiattiA 1 jO, 1 0 omm.%\zm^xp t sr o. e s 



[0 0 5 0] te!«9 ; HtBSO'S-t-i' 1 2 or 

T-mrBiSjglLfc. c:©^st»*3 0 0 glC. ?BSfnA* 
JPh 6 7K?a!fel 2 5. 8 7 g Sr}§*^bfe7k^K$'^ira 
L. JlML/i, fga^. 2 5 0-3 0 0rT*<J2^FBlK: 
ISIb. 7 0 0rT-2KJFBmfigLit. i^fi£«^*t»l^. ggti 
^■ttbTO. 5- Imm eStbTHSS^fC^Ufc. ^fig^ 
COM!eifflfigHM^ltT-A 1 : C o = 9 1 : 9 
X'$)^rz. 

[0 0 5 1] mmio : mBS(0'^-v-f hi^sfs* 120 
r-emFsmsiL/!:. ciros:jsiit»*2 0 0 gtc. ^S!-:^ 
;ur3-;u2 7K?ni^7 6. 7 0 g i£ig*^Lfc7k^«!*^j!in 
b. ilMbfc. rlMS. 2 5 0-3 0 or-c*«32^Fflte 

fiib. 7 0 orT-2^FBmfi£bfc. m^m^^^. 

53-ttbTO. 5- Imm iK^ibT8Sl^fc«b/t. 
(DmMn.mt.m^itX A 1 : Z r = 9 1 : 9 

[0 0 5 2] M!« 1 1 ; rfJI5©'^--x'-f h«»5|5* 120 

"cx'imm^mi^tz. ci©^ii*»*2 o o g»c. ^s-i: 

U "^7 A 6 *»J#I 1 2 4 . 6 2 g S^jg*^ bfe7Kfi§?K*^lja 

b. mmi^fz, mmm.. 2 s 0-3 o or-c*tj2^Fpm 
jsb. 7 0 ort?2^rBmfi!cbfe, gsi^ 
^i-ttbTo. 5- imm n%tLxum\zmvf^, ^figa 

C0MaEmfig«J^-?it-CA 1 : Ce = 9 1 : 9 (=E)U%) 
X$)^rz. 

CO 0 5 3] Mmi 2 ; TfT8SO'<--7-r KJJ^** 1 2 0 

rTmra^?£jaibrc. doKJtsi^^^s o o gir. 2 0w 
t % -> U y;n 2 9 . 1 9 g bfc*^S£*^in 
b. mmvfz. mmm. 2 5 0-3 o or-ciKj2^FBm 
j®b. 7 0 or-c2R#rBmeEb^. j^se^^^j&s^^. tst* 

:«-ltbTO. 5- Imm iggtbTK^lC'^bfc. ^fiE« 
OMjaE?afi£«I^^ltt?A 1 : S i = 9 1 : 9 

CO 0 5 4] ±iatt!aEl-l 2WSJ^;?M«7 0 OrT© 
Uflk^M:^m2\Z7ik-r. A 1 i Z n*>"=)fi-2.«!6!«S:UJA 

ti. i^liTA 1 iT i *^e;iSMS«©^^fS14A<S;t^. 

miotic, 

c 0 0 5 5 ] mmm 2 > ^/^mm&m. ^mm 1 ©ftta 

4 ilWIbA 1 Nill*4S:ffltK AltNK^fflfiE 

[0 0 5 6] mm4 - 1 : rijas«'^c--7-r 1 2 
orTmFBmjgibfc. ^.(D^mmmz 0 0 giz, mm 
— y^jieTK^ima. 5 2 g ^^*»bzt7K^j«<&^jD 
b. mmLfz. mmm. 2 5 0-3 0 or-c=*92^rBia 
fiib, 7 0 or-c2BfFBmi5)cb/c. mi$.^^B^. 

^ttbro. 5- Imm mstb^co ^^^<C>Mj«afiE« 
m^itX'A 1 : N 1 = 9 9 : 1 XSb-ofz. 



(7) 
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[0 0 5 7] mm4 - 2 ; mBSro^-'^'f ht»*S- 1 2 

ox:-cmM^jSlLfc. c:ro^jK«»3S3 0 0 gfc. m^k 

-•yir;U6*|a!fe6 6. 5 9 g LfcTK^jK^ ^iO 

b. rg^Lfc, mmm. 2 5 0~3 0 0'C-Cl«j2K!fFB^^ 
7 0 CCT-Z^ftrnfiKLfc. ISli 
^J-ttLTO. 5- Imin SfeigiUit. ^fiic^<DMiKmfi)i« 
K^^ItTA 1 : N i = 9 5, : 5 "CS^Jt, 
(0 0 5 8] - 3 : ffj|g«-N— h*9*^ 1 2 

0"C-cmFBl|£j^Lfc. c:<DftjaH»*2 0 0 gfC. fiBS! 
:^ y 6 2 1 0. 8 2 g Lfc^^JBES'^ 
JnU. ^g^L-fc, rgiS^, 2 5 0~3 0 0'CT*<3 2ffiJFBl 
fejaiL. 7 0 0t:T2^r«m^Sb/t. ^ 
t^^i-ttLTO. 5- imm fiiSiiLfe. ^^^coMiKMfiE 
tti^^^JtTA 1 : N i = 8 0 : 2 0 Tfer? 

[0 0 5 9] M«E4 - 4 ; rUlgcO'^-V'f ha*^' 1 2 

o-cf mFBmJSLfc. c:«iejsij»5fc2 0 0 gfc. s^se 

^•yy;P6*fn4fe3 6 1 . 1 6 g S'jgd^LfcTKJ^JS*^ 

*Db. mmLfc. m.m'^. 2 s o — s o o'CT*<j2P?fr«i 

^jSb, 7 0 0'C-C=2^FBmfiS:Lfc, 1$ 
t^^^-ttLTO. 5- 1mm SiStLfc. ^fi£^©M!«jafi)c 
tti^^JtTA 1 : N i = 7 0 : 3 0 "Cfeo 

[0 0 6 0] sii«4 - 5 : mss^'^-v-r 1 2 

CCTlBtrBlSJIgb^S:. c:<0$^jSI*»*2 0 0 gfC. ffi^ 
II •;/ y ;i/ 6 TKfOi^ 5 6 2. 1 g S'Sif. tKS^^^SD L^t»t 

e L fz. mm^. 2 5 0 ~ 3 0 0 x:T'm 2 mr^n.m 

7 0 0'CT2B#FBmB£Lfc. ^figi^^J^^. iSl^^iJ- 

^-ItTA 1 : N i = 6 0 : 4 0 "C^ofc. 
[0 0 6 1] M!IK4. Mi«4-l*^^Mi«4-5CDStt 

CjF8?g^S-2 %<tL. ■e*;^-r'2)iffi*©S<&*tJ0. 
4 ml /m i n t L fct^n«Si60iJ 1 t |H|;^<^):&ffiTP'< 

fc. iSs^?aiS6B$ra^mo^^-«^^Ei3ic5^-r. ni/ 

(N i + A 1 ) 2 0 - 3 0 =^)V%<Dii^\zm. 

t)Stt*ii^<. iX:UT-5~4 o^;u%rot^tc:fgtt*«i^ 

[0 0 6 2] mmm 3 ) *siMfi3j»4. ^mm 1 oftti* 

2<J:IhII;a ll^^^f, Z nJlsfJfi&fflti. A 1 t Z n ©MfiK 
[0 0 6 3] SS!«2 - 1 : rfTfiRW'^--7< h*»*^ 1 2 

o*CT-mrBi$£iSL^co c:cD^j@ij;}*2 0 0 gjc. nggf. 

iEIS6 7K?n#l2 1 5. 6 8 g S'jg^^U/iTKrgfSiS-^JD 
L. g^Lfc. rga^. 2 5 0~3 0 0'CT«i>J2B#rBm 
/SIL, 7 0 0*C-C=2S#PBmfi£L;t. i^fiictl ISt^ 
^t-tLTO. 5 - 1mm liStbit. ^fiZ^(DMmm.l&\i 
H^ltTA 1 : Z n = 8 0 : 2 0 (tJl^JS) T^-pfco 
[0 0 6 4] M!l«2 - 2 ; rfjASW^-T-f f-t»5S$- 1 2 

orT-mrBmjsiL/t. z.(D^m^^2oo mm. 

M|[)6 7KfD!^3 6 9. 4 8 g Lyc7K?§JK^^iD 



L, mM\^tz. flM^. 2 5 0~3 0 0'CT^2^rBm 
JtSL, 7 0 O-CT-aBtFa^j^figLfe. j^fiic^l^tftl^. 151^ 
^i-ttLTO. 5 - Imm feStLfc. ^fiE^(0M!«ffl6£tt 
J^^itTA 1 : Z n = 7 0 : 3 0 Tfeofc. 
[0 0 6 5] M»2 - 3 : 7fTa5©'^--7-1' h|»5t^$ 1 2 
0*CTl^FBl^JlSLfc. C:<D^jtgt»5!5l26. 65gfC. 
lEa) 6 *?n<fel 9 6 . 3 9 g S:^*^tfc7kS«!S'^JDL. 

mmLtz, m^mm. 2 5 o~3 o o"c-c$g2^FBmjBi 
h. 7 0 ox:x-2mrBmjs.i.rz. mis.mt:m^. tst^^j- 

ttLT0.5-lmm feStLfc, ^*fi^©M!«M*£tt^ 
^itf A 1 : Z n = 8 5 : 1 5 (^:Jl/%) 

[0 0 6 6] Mi«2. ®!«2-l*^e®i«2-3©«tt 
S:. CiF,mm^2%tL. ■et/l&T-5M*®M*i^0. 
4 ml/mint bfc£Ai1-«||J£C3J 1 i:lHl:^<^:J^ft-eia'^ 

. (N i +A 1 ) <0^;i/%75il 0 - 3 O^r;U?605t#{ZS 

[0 0 6 7] (l6igfi3J4) CF,. CH 

Fj. c,F^<o^m^Rit-iK&^^z.xrf^fzmmx'$> 

•5. |jCil^f1=«. ^FeliiS 1,0 0 0 SBfiL. Any 

««J 1 iimmx3r>^. MttEfiUMOT 2 4'OMi«4 -3^m 
^^fz, ^SlSraffiTroK^©«S*4l2l5 IC^-r. Alt 
N i 75^e:^j:-5M!«ti. CHFj, C F4lC^^LTt>?e!^i^}■ 
6 0 oncg^OiSUiigffiTfciiSl^fSttSWL, #(CCH 
FjJcMLTtS, >SJt£;;</;^4'<OCHFjS^*iO. 1 

3 0 0X:Xh3 5%'ii-mLrz, 
[0 0 6 8] (HiS^JS) C,Fe<O^J-/SH 

^mmm i , o o o mmt vrzum-^. ^mm i izmm 
T*-5o M!y!EttiiiS0'ji4'OMi«4S:fflt,i, j^it-mmt 

7 0 0*Cib;t. ia^lSKJSFigteA^e 2B$FBl^ST*il 

i^i>^m\zxh:iLf)^mi^*^tti-orz, 
[0 0 6 9] (njs^ij 6 ) ^Mmm\-±. a i ^: n i e. 

;^£-5fi4!«4 - 3 Srfflt^T. SFj, C3 FgCD^J-^^fr^ 
>t$g^T-feS. S Fj (75ISM^f1:fS. i^S9 9 %Ji^±<0 
S Fj ^fi\m&\, Q 0 on^Lb. S Fj 

CjF,CDIS^^#«||JSfiaj 1 il^CT-S-S. 

i3S^^llS:^7»c^-r. SiJ;«APcos*£:;:^;?.4'<7)S F 

fi??5$:^is!)7t$S*, SJtWaSS 5 0-7 0 CCT^SF 
5 ^)-«^«9 9 %li^±T^ofc, CjFgCO^/^iJtg^T 
tt, 7 0 0'CU^±roSJSJSlSTi^l/iRiC*7&tW6)nfc. 
[0 0 7 0] 
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WmW- 1 1 - 7 0 3 2 2 



[SC2] 



&DOS Fg 



-XI 00 (%) 



(a2) 



[0 0 7 1] (IIM0iJ7) :*||J£0iJf±, A 1 ctN i 

&.n^t^mm6 tmmx'$>^, K*£:iasi&7 o ortt 



^i-/S*fi9 9 %iit±T-fe-5fc. i/i, 7 0 0'Ce;Tro5J- 

^^S:08C5^T. 4 0 cc-efc^j^M^g 9. 9% 

CO 0 7 2] 

[i!c3] 



wjgi/fcNF.a 



XI 00 (%) 



(S3) 



[0 0 7 3] (mmm S ) a l i Z n t:m^it-VA 1 : 
Z n = 8 5 : 1 5 ^tJM^^fflC^T, C 

F4. C4F,, CHF3 <D$i-/»*fT-pfc. 

[0 0 7 4] CF4©^J-»«, if$S9 9%e>^±®CF4 

^ roS]E£;?aSTM<«i: ^ ■& -5 d <i: J: o Tff o fc, 

^rB1JSS^i 1,0 0 0 

[0 0 7 5] ^^^:fix'p(DCF^mm\imo . 5% 

[0 0 7 6] CHFjRZSC,Hi<D^m^mmiZl.xn 

[0 0 7 7] m9<DU^mm'S:^-r. A I izZ nt^ibfJ. 
SMaiSCHFj. C F4{c?*bTt)l^l.s^}-«S14<&^ 

[0 0 7 8] 

[^B>^®^m] 2^5SBJ(cJ:nti, CFo CjFe;^!^© 

[ElfficoffiWiiJiig] 

[0 1] 1 <DSas:/p-trx$:^-rElTfe 

[0 2] :*:^Bqo$«^(OtttEi&^-r0T*-5, 



CjFs^i-^fC*5tt5 
SF5, CjFjW^J- 



[0 3] *ISH^cDA 1 -N iM!»a3C,F,»»14^$^ 

,[04] ^^mcoAi -znmmnc,F,^mim^^ 

[0 5] 2|r^B^(0A 1 -N i MISWCjFs, CHFj. 

cF,<D^mis^^^tmx'$>^, 

[0 6] 2|c^BJcDA 1 -N i 
[0 7] *^B^OTA 1 -N i 

mma^^rmxh^. 

[0 8] *^BJcoA 1 - N i M!SE©NFj ^m^^^m 
[09] *^§qoDA 1 -Z nMiKOTCF^ , CtFg, C 

HFi(D^mm^t:^-rmx&i>, 
[0 1 0] ^%m(D-'mmm\z^^^mmmmm.<omt^ 

i-cF^uiziDyymit'^'t^. 2-N2, 3-^^. 

4-7K^lraS, 5-SiS:tfx, 6-5i-<5¥:tfx. 7-*. 
8-SP;tfX. 9 -ffi!ttS^*. 1 O-APXT'U-. 11 
••■-f ^>-32M^J!g. 12-^I^S. IS-t-^'-. 1 

4-mm> 1 s-sjiSig. 1 6, 1 

17-l^&^. 19-3fe«t}. 2 0 -fi^;</Xi5fe}t«. 2 
1 •••yP7-. 2 2 •••^>7'o 
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[1^2] 

m 2 



mm 5 

mm 8 
mm 10 



20 



40 



60 



c,F. ^mm (%) 



80 



100 



^m^l 1 - 7 0 3 2 2 



m 3 




10 20 30 40 

N I /CN I + A I ) (mo I %) 



10 20 30 40 

Zn/(Zn+A l)(mo I %) 



^ 60 




500 fiOO 700 

[EI9] 

m 9 



800 



200 300 400 500 600 



1 0] 



APX':ru— 1 0 




600 620 640 660 680 700 720 



*7- 




1?>:/2 2 



l»*9 |ft«^ 



(11) 4#P¥ 1 1 - 7 0 3 2 2 



(5i)ini.ci.6 
B 0 1 J 



23/10 

23/14 

23/42 

23/745 

23/75 

23/755 



F I 

B 0 1 J 23/14 
23/42 

B 0 1 D 53/36 
B 0 1 J 23/74 



A 
A 
D 

3 0 1 A 
3 1 1 A 
3 2 1 A 



(72)^?g# LiiT m± 
(72)^^# /hs^ffl m 



^BiLMi^mBtLJim^ 
(72)^0^# Alt 

itB±mi^mBiLj:m\^ 



